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COMPLE'l li SIMiCII'lCATION 



Receiving SKcet for use in Photo uraphic Silver Transfer Process 



Wr. Gekkral Anillve Sc Film CoRroM- 
TICS, a cvrpomioa 'A the State of Delaware, 
United Sia»cs of America, located st 230 l*ark 
A%-cnuc, Nc%r York, Nevr York, United Statci 
a( America, do hereby declare the iflvenikni 
for which pray that a patent may be granted 
to u$, and the mcihod by uhtch it ii to be 
performed, to be paniculariy dcKribcd in 
j^nd by the following statement: — 

Thi^ inrcntioo relates to the retwxliKtion 
of pfiotographtc images wherein a silver halide 
imapc is tnnsfcrrcd imagc^\i5C to a rcctirinp 
^hect for development and particularly to the 
constitution of such a receiving sheet* 

The prxKcas whereby the residual silver 
halide in a ncRative silver image b utilized to 
form a positive image upon a tratufcr or re- 
cci\nng material is known as the diffusion- 
transfer process. According to this proccM, \\\c 
material to be copied is used to form •^n 
image on a lighr sensitive silver halide emul- 
sion which, for ihc sake of simplidty. can be 
designated is the negative materUI- In tl^ow 
areas of the negative material strijck bjT ll|t^«t, 
a negative Utcni image is formed wftife thmc 
arca% n.n :^(ruck by light COTiain a positive 
invsge of unexposed silver halide. The expwx'd 
negarivc nuterial is ihcit treated vriih a deveU>- 
pcr cx>mposiuon conciininy >ihxt halide %o]r 
\Tnc and a silver halide developing agent after 
which the wet, cxpowd iicgaove^ nuterial Is 
contaaed with a receiving: nuterial compris- 
ing a piece of paper or fojl cQntaJning a f\»g- 
ging agent and silver halide solvents. 

The developer composition causes the de- 
velopment of the ucgau\'C latent image In the 
ncgati\-c paper; the silver halide solvent* In 
said developer composition reaa with the un* 
expo5ed silver halide b fi>rm soluble silver 
complexes which arc transferred by dilfttsion 
to the receiving material and arc there acted 
upon by the fogging agent therein, whereupon 
said silver halide complexes arc transformed to 
metallic silver or silver compounds of high 
optical density. 

[PnW Js.6d.] 



AltNjugh the diflusi:m-transfer process has 
fiumd rather extensive application in the com- 
mcrciiil market, it sufTcrs from certain draw- 
hicks jnd disadvantages, cspedally as regards 
(lie nature of the receiving material cmplo>'ed. 
Many commercial receiving materials, after 
priKCisinjt, have a decided hazy or spotted 
upivardiKe, a characteristic which is particu- 
larly c»b|cv.tiorable a hen transpanrnt recdving 
materials arc ii^sed. Another dnwback is a 
tnafkrd vcllow discolouoniion of the back- 
ground areas on ageing. In addition, these 
transfer foils hax-c, after pttxxssing, a very 
lOcky Mirfac-.*. such defect being pafticularly 
noticeable when the final copy is handled with 
damp fingers or under o.mditioas of high 
humidity. 

l*hc receiving nutcrials mad-,* in accord- 
unce with the above - mentioned diiTu>ion 
transfer process may be prepar,^J by coating 
gelatin from a water solution onto a base. This 
use of water* as the solvent, leads to problems 
nich as long drying periods at fairiy high tem- 
pcratuPM and the tackiness so prevalent in 
*ii<h receiving materials is most likely due to 
ill (jehcion layer, 

Wc have now produced a nfcei\'ing material 
!»uitablc for use in the diffusion - transfer 
copying system which is an improv>£mcnt ovxr 
present commerdal products and ihc provision 
uf such a receiving material constitutes the sub- 
ject of this invention. 

According to this invention, a plastic foil 
base »uch as i?iat {rom cellulose acerate, poly- 
styrene, or the like, is coated with a solutwn 
compriting organic sohxnts together with a 
c*)-polymer of maldc anhydride and an alkyl 
vinyl ether, a normally hs-drophobic poUmer 
such as cellulose acetate, vinyl acetate, or the 
like, a silver halide de\-elcping agent such as 
hydroqutnonc or /> • aminophenol, a siUxr 
halide complcxing agent such as 2 -hydroxy- 
cthylollylihiourea, t water soluble silver salt 
such ai siU*cr nitrate, silver aceute, liKxr 
citrate, or the like, which, quite likely, aid in 
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the* nuclcation needed to form dense images, 
Advaniaccuuily, traces of an acid correjpond- 
ing to (he anion of the H,0 soJubIc silver 
salt are included in our cv>aiing soluu'on such 
5 as nitric, acetic, citric acids, or the like. The 
function of the ado i:i to prevent the silver 
ion from being a\Juccd by the developing 
agciu before the coated foil has been dried. 
The pol}*mcr mixture used in coating the 
10 foil base is normally hydrophobic and, as 
*.uch, will not be evenly wet with the aqucDus 
developing soluuon used in processing. How- 
ever, such hydrophobic coatings, when treated 
with certain hydroUnic agents^ i.a, a moist 
15 nitrogen containing base, arc transformed into 
hydrophilic films. After ihc coating containing 
the CO- polymer of the alkyl vinyl ether and 
maleic anhsxiridc has beai rendered hydro- 
philic, the foil coaring readily accepts the dc- 
20 vcltiper compositions used after exposure. The 
surfac;: hydroh-sis of the alkyl vinyl ether- 
maleic anhydride co-polymer coating with a 
water soluble nitrogenous base also neutralizes 
any mineral acid present in the coaung and 
25 albws the formation of minute silver grains 
reguired in nuclcation. 

In order to reduce a tendency to curl and 
to prevciU chemical spotting on the back, the 
foil base coated as above may also be coated 
30 on th? hack side wrh a solvent solutioa con- 
taining the alkyl \inyl ether-maldc anhydride 
a>-p.>Iymcr and tlic hydrophobic polj-mer. 

The alkyl vinyl ether-maleic anhydride co- 
polymers contemplated for use arc for cx- 
35 ample those described in U.S. P. 2,772^72 
and n!ay include those from maleic anhydride, 
nn the one hand, and methyl vinyl ether, 
burvl vnnyl eth^r, isubuiyl Wnvl riher, 2-mcth- 
oxycihyl vinyl ether, and the like, on the other 
40 Iwnd, 

In lieu of the cellulose acetate as the hydrx>- 
phobic material emplojrd with the maleic an- 
hydride ccv-pol}Tncr, use may be made of the 
materials such as cellulose propionate, cellu- 
45 l«sc butyate, mixed esters such as cellulose 
acetate propionate, cellulose acetate butyriice, 
poljTinyl acetates such as polyvinyl butyral^ 
polymethyl acrylatc^ polymethylnjcthacrylace, 
and the like. 

50 As the silver baiJde complexing agent there 
may be employed for example X - allyl - 4 - 
morphoHneihiocarbaraate, 1 - allyl - 3 - ethyl- 
2 - thiourea, 1 - benzyl . 3 - ^ - hydroxy - 
ethyl . 2 - tliiourea, and the like. 
55 The new trtinsfcr foil of this invention pro- 
duces, in a surprisingly short lime, high eon- 
irast posirive copies of originab with haze- 
free backgrounds free from yxllow discoloura- 
tion. After processing, the moist foil is com- 
60 pletely tack free and dries in a !t\v seconds 
to a copy very suiubic for use in producing 
further rcprodinrtians by, for instance, the di- 
azotypc copying process or for use as a ouster 
for produciing prinung plates in a photo- 
mahanical rcprcxiuctioQ process. 



TIjc use of the moisr organic solvent %y%^ 
tern from which the innsfcr material of this 
mvcniion is coated materially speeds up coat- 
ing (>f>cratiuns with a subsequent saving in 
cost. ^ * 

In addition to die above new fcaiiures and 
adv-antagcs, the new receiving material of this 
uweniion possesses the pnipcrtics and uses of 
the receiving material of the prior art. Thus, 
tlic photographic images fomied on our re- 
ceiving material may be gi\-cn any of the sul>- 
sequent treatments emploj-ed in photography 
such OS intensification, ' reduction, toning, 
colour dc\xlopmcnt, build up of colour 
images by silver bleaching, and the like. 

The present invention is further described 
by the following examples although it is to 

be understood that this invention is not limited 
thereto : 

Kx.\.\a-LE I 

Solution A is made by disK'lving 30 g. of 
polyvinyl n)cthyl eiher-maleic anhydride 
(PVM/MA) with a specific vi^osity in 2- 
butanonc at 20^^ C of 1.0—1,5, manufac- 
tured and sold by General Aniline * Film 
Cx)rparafion, and 25 g, of low viscosity cellu- 
lose acetate containing 56% combined acetic 
aad m a mixture of acetone (3000 ml.) and 
methyl Cellosolvc acetate (250 mL), CcUo- 
solvc " is a registered Trade Mark. 

Solution B amtains methanol (1750 ml), 
nitric acid (1,75 ml.), hydroquinonc (5.0 g.) 
and 2 -hydroxjxthylallylthiourea (2.5 g.). To 
this is added silver nitrate (2.5 g.) distoUTd 
in 5.0 ml. of water 

Soluuon B is added to Solution A and the 
rcsultmg mixture is appUed by reverse roll 
bead coating to give a concc::tration of about 
5 ml. per sq, ft. to a cellulose triacetate film 
base. 

Al;cr dr)'ing, the foil i$ overcoaied unih a 
solut on of tnonocihanolaminc (10% in water) 
using the reverse roll bead method ai a rate 
of 5,5 feet per minute and kept wet for abuna: 
1 minute before entering a doing chamber, 
Th: back side of the foil is now coated by 
reverse roll bead with a soliui;?n formulated 
as Solution A but containing methanol (1750 
mL) in addition. This too is qvercoatcd with 
10% monoethanolaminc as described above. 

A piece of silver halide negative paper is 
exposed reflex-wise using an opaque original. 
The exposure is made in a light box such as 
that manufactured by F. C Ludwig. fnc, Old 
Saybrook, Connecticut, and sold under Qm- 
toura/' "Contoura** is a registeted Trade 
Mark. After exposure, the negati\'c paper and 
receiving foil described above ate passed 
through a developing dewe of the type manu- 
factured by the aforesaid C F. Ludwig, foe. 
and said under ^^Constac" "Coosm" is a 
registered Trade Mark, In the developing 
device, the exposed iKgativc and recdving foil 
are pnmed face to face in the presence of a 
developer solution coniainintr a $i!\Tr haliJc 
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developing agent and a fixer such u hypo. A 
few seconds after craerginy from the tkvcbp- 
ing device, image transfer from the nejtaiivc 
to the receiving autcrial is complete and ihc 
5 lu-o sheets arc peeled apart. The receiving foil, 
only sHghtly damp, coQtaitu a conipletely 
clear black and uiiite positive of the opaque 
original. 

A devxloping composition suitable for um 
10 in the above developing de\'icc is as followi: 
Hydrw}uinonc 13-0 
Sodium sulphite 40.9 g. 

Sodium tbiosulphatc 21.5 g. 
Potaisium bromide 2.5 g* 
15 Phcaidone 1.0 g- 

Sodium hydroxide 10.0 g. 
Water 26 ounces 

" Pbcnidone '* is a registered Trade Mark. 

Example 11 

20 A receiving foil was prep red according to 
Example I except that the low viscosity cellu* 
lose acetate used therein for sotudon A was 
replaced by a vinyl aceute resin. The partio*- 
lar vinyl acetate employed had an fntri:iii. 

25 riscoiity in cyclcbcxanonc of O.ll at 20^ C 
and is manufaaured and sold as grade AVAC 
by the Bakelite Corporarion, 30 East 42nd 
Street, New Vork, N. Y. 

After exposing and processing as in Kx- 

30 ample f, excellent dear back and vhite pni- 
livc images of the opaque copy matcn'ai weir 
obuined. 

EX-VMPLE III 

The same procedure -nras carried out as in 
35 Example I excepc that 50 0 g, of poly - 2 - 
chlorxthyl vinyl ether - maleic anhydride was 
used in pUce of the PVM/MA. 

FXVMPLE IV 

Using polyethyl vinyl eiher-maleic anhydride 
40 in lieu of PVM/AIA, the procedure in ihii 
example was carried oMi as given in Example 
I. 

EX.\MPL£ V 

The procedure was the same as in Example 
45 I excepting that 23,0 gv of a \'inyl accUfe resin 
having an intrinsic viscosity in cyckhexanooe 
at 20' C of O.lt w«^ used as the hydrophobic 
n::in in lieu of cellulose acetate. The resulung 
foil, when processed ; as in Example If gave 
SO tcsuits comparable CO those obtained in uid 
Example L 

EX.VMPLS VI 

Using 25.0 g. of a low viscosity, law 
hydroxy polyvin)*! butyral having a Wicmity 

55 of 23 cps, (5% in ethanol) in licti of the allu- 
lose acetate^ a cellulose acetate receiving foil 
was prepared, exposed and de^xloped as in 
Example L A clear black and white positive 
image of the opaque copy nuterial was ot>- 

60 taincA 

EX\MPLE VII 

The prxeduit of Example I was ctrrfed 
out issxQfi polybuty! vinyl ether - maleic an- 
hydride in tfeu of PVM/MA. The results were 

65 c^^mrvaraNe fo thn<e oScainctI in Examolr 1. 



EXAMPtJ VIII 

1 tic procedure of F implc I was carried 
uul uilitg polyvinyl i. ether - maleic 

anhydride In lieu of PVM/MA. The results 
were comparable lo those obtained in Example 70 

EX\MPLE IX 

The pruccdurc of Example I was carried 
out ming poly . 2 - meihoxyeihyl vinyl cihcr- 
malclc anhydride in lieu of PVM/MA. The 75 
rciulls wtrc comparable to those obtained in 
Eximple [. 

WllAT Wn CLAIM IS: — 

1. A receiving material for use in the phoio- 
Uraphic flilfuilon-transfer process comprising 80 
a lupport and a layer on said support com- 
priiifii a polyalkyl vinyl ether - maleic an- 
hydride co*f>olyincr, a hydrophobic resin or 
cellulose dcrivatixt compatible therewith, a 
>ilvcr halldc developing agent, a silver halide 85 
complcxing agent, and a water soluble silver 
^It, uid layer being rendered water recep- 
tive bv treatment with an alkali. 

2. The product as defined in claim 1, where- 
in the alkali ii a moist water soluble tutn>- 90 
gcnouf base. 

3. The product as defined in claim 1 or 
claim 2, w herein the support is a transparent 
pUiUic. 

4. The product as defined in claim 3, where- 95 
In Ihc luppoa is a cellulose triacetate. 

5. The priKiuct as defined in any preceding 
claim, wherein the polyalkyl vinyl eiher-malcic 
anhydride co-polynicr is polyvinyl methyl 
cibci-malcic anhydride tv-pulymer. 100 

6. The product as defined in anv preceding 
claim, wherein the cellulose derivative is ceUu- 
loM aceta(e, 

7. The product as defined in any preceding 
claim, wherein the water soluble silver sale is 105 
silver nitrate. 

8. The pnKluct as defined in any clai;n, 
wherein the silver complexing agent is a thio- 
urea derivative, one nitn>gen atom of wh''ch is 
joined through a methylene group to a ^up*> no 
Ing of carbi^n atoms conaining a >C = C< 
radical directly linked to said micthylenc group, 

and the other nitrogen atom of which is 
itronglv biiic by vinue of a chemical struc- 
ture V 'cctcd from the .lass consisting of those 115 
in which the nitrogen atom is subsritured by 
an aliphatic radical and those in which the 
nitrogen atoin forms paa of a saturated hetero- 
cycllc ring. 

9. 'fhe process of producing a material for 120 
use in the photographic diffusion transfer pro- 
cess which comprises coaring a support with 

a polyvinyl alkyl erher-maldc anhydride co- 
polymer, a hydrophobic resin or cellulose de- 
rivative compatible therewith, a silver halidc 125 
developing agcntt a vI\xt haUdc complexing 
agent, and 4 water soluble silver salt» and rcn* • 
drring uld opting water reccprive by treating 
with an alkalK 

10. fn fh<» nrti» ftf rMrniifCinc i marrrial 130 
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for u$c in the plwcographu: diffusion transfer 
process which comprises coaung a suppoa with 
a pol)Tin>1 alkyi ciher-nulcic anhydride co- 
prtKtncr, a hydrophobic resin or cellulose dcri- 
^^^tivc cempstiblc thcrewlih, a silver halidc 
dc\-cloping agent, a silver halidc complcxing 
agent, and a ivatcr soluble silver salt, ihc 
improxxraent of which comprises adding to 



the coating, an add, the anion of which is 
identical with the anion of said water soluble 
silver salt» faid layer being rcndcivd water 
receptive by treatment u-iih an slfcaJi, 

1 i. The produa as defined in claim 8 where- 
in the thiourea dcriTati\-c has the following 
formtxla: 
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12. A prcjdua according to claim 1 sub- 
stantially as herein described and exemplified. 

13. A process according to claim 9 substan- 
tially as herciii described and cxcmpUfied. 



MEWBURN. EI ! IS & CO., 
70 & ?2, Chancery Lane, London. W.C2, 
Chancred Patent Agents. 
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